Background: We reutilized the existing Three-Prefecture Cohort to evaluate the relationship between lifestyle factors and the incidence or mortality from non-communicable diseases. Methods: This study was a prospective population-based observation conducted from the 1980s to 2000 in three prefectures (Miyagi, Aichi, and Osaka) in Japan. The study subjects were residents aged 40 years who received a questionnaire. The follow-up period was 15 years from the baseline survey in each study area. A self-administered questionnaire, which included items on participants' demographic factors and lifestyle characteristics, was administered. Vital status and date of death were collected from residence certificates by the local government, and cause of death was identified using vital statistics. Cancer incidence and the date of diagnosis were collected from local cancer registry data. Results: A total of 46,421 men and 54,189 women were eligible for our analysis. The person-years of follow-up for cancer incidence were 464,664 and 567,271 for men and women, respectively, and those for death were 527,940 and 648,601 for men and women, respectively. There were 8479 cancer incidences (5106 men and 3373 women) and 20,240 total deaths (11,156 men and 9084 women). The stomach was the most common cancer incidence site for both men (25.6%) and women (18.6%). The leading cause of death was cancer among men (35.0%) and cardiovascular disease among women (41.0%). Conclusions: The Three-Prefecture Cohort Study enabled us to reveal the association of multiphasic lifestyle factors with cancer incidence and mortality. The study will also allow us to conduct a pooled analysis in combination with other large-scale cohorts.
Introduction
A cohort study is one of the ways to evaluate the relationship between lifestyle factors and the incidence or mortality from noncommunicable diseases. Although huge amounts of money and long-term observation are needed to conduct a cohort study, such a design could minimize selection bias and maximized external validity. Large-scale prospective cohorts focused on healthy populations (e.g., the Japan Collaborative Cohort [JACC] Study 1 4 and the Korean Multi-center
Cancer Cohort Study in Korea. 5 Indeed, many findings have been obtained from these studies. The Three-Prefecture Cohort Study was a prospective population-based observational study launched in 1983, which targeted approximately 100,000 inhabitants in Miyagi Prefecture, Aichi Prefecture, and Osaka Prefecture in Japan and conducted a questionnaire survey to reveal the association of multiphasic lifestyle factors with cancer incidence or mortality. Here, we briefly described the study concept and the cohort population's profile.
Materials and methods

Study design and settings
This cohort, which has been under prospective observation since 1983, was studied to assess the long-term effects of air pollution on mortality from lung cancer and respiratory diseases. 6, 7 The study areas were chosen because they contained a national air monitoring station and had well-managed cancer surveillance systems in 1983, including eight selected urban/rural areas in Miyagi Prefecture (Sendai City and Wakuya/Tajiri Town), Aichi Prefecture (Nagoya City and Inuyama City), and Osaka Prefecture (Osaka City and Nose/Kanan/Kumatori Town). Since the 1970s, there has been a network of ambient air monitoring stations in Japan operated by the Ministry of Environment (formerly the National Environment Agency) and local governments. In this study, we defined rural areas as cities/towns with general air pollution monitoring stations (control area) and urban areas as cities/towns with automobile exhaust gas measurement stations (pollution area). 6 Self-administered questionnaires in sealed envelopes were distributed by hand to targeted individuals in cooperation with the municipal government in each area and were collected after a set period of time. The study committee, consisting of health center directors, local officials, and residents' association representatives, was established to protect personal information of the participants and ensure the accuracy of the study. In this study, we merged individuals' data with their cancer incidence information based on personal name, gender, and date of birth. The proportion of death certificate only (DCO) deaths in each area was 9.1%e17.8% in Miyagi Prefecture, 8 28.1%e32.6% in Aichi Prefecture, 9 and 20.7%e23.4% in Osaka Prefecture. 10 The study subjects were residents aged 40 years who received a questionnaire, and they were enrolled between 1983 and 1985. The investigation was begun in Osaka Prefecture in 1983, in Miyagi a Denominator was subjects who were all residents aged 40 years old. b Denominator was subjects who were delivered the self-administrated questionnaire. 
Questionnaire
Baseline questionnaire items included the following: area of residence, gender, height, weight, health condition at that time, past medical history, type of insurance, health check-up/cancer screening history, frequency of food intake, smoking, alcohol drinking status, parent's medical history, smoking status of cohabitants, house environment, occupation (such as the longest period of employment), and reproductive history (only for women). Medical history included: past history of diabetes mellitus, hypertension, stroke, and emphysema; and stomach cancer screening by x-ray examination, blood pressure measurement, and uterus cancer screening (only for women). Food intake frequency of items, such as rice, bread, meat, fish, eggs, milk, green/yellow vegetables, nongreen/yellow vegetables, fruit, miso soup, and pickled vegetables, as well as drinking beverages, such as green tea, black tea, and coffee, was assessed categorically.
Follow-up
The follow-up period was defined as 15 years from the baseline survey in each study area, except for cancer incidence data in Miyagi Prefecture, for which follow-up was 9 years. The cohorts were followed from 1984 to 1999 in Miyagi Prefecture, from 1985 to 2000 in Aichi Prefecture, and from 1983 to 2000 in Osaka Prefecture. Vital status, date of death, and date of move-out from the study area were confirmed by the local government using residence certificates. Cause of death was identified using death certificate. Cancer incidence and the date of diagnosis were collected from local cancer registry data.
Statistical analysis
The definition of disease was determined based on the International Classification of Diseases 9th version (ICD-9) for data collected from 1983 to 1994 and or the 10th version (ICD-10) for data collected from 1995 to 2000 in this study. We counted the number of incident cancers and deaths of all cancer and cancer of individual sites, and also the number of deaths according to cause of death. When mortality rates were calculated, person-years of follow-up for mortality were counted from the date of the baseline survey to the date of death, date of move-out from the study area, or the end of 15-year follow-up (whichever occurred first). For cancer incidence rates, date of diagnosis of first primary cancer was added to the above list. In addition, standardized incidence ratios (SIRs) and standardized mortality ratios (SMRs) of all-cause and all cancer were calculated using age-adjusted mortality/incidence rate, which was calculated using 5-year age-specific rates in each year according to the cancer registry and vital statistics in Japan. 11, 12 Statistical analyses were implemented using STATA version 13 MP (Stata Corp., College Station, TX, USA).
Ethics
The study was approved by the institutional review board of the National Cancer Center and the Ethics Committee of Osaka University School of Medicine. We received permission from the municipal governments to survey residents. The response to the questionnaire by participant was considered consent to participate in the survey. Tohoku University, Aichi Cancer Center, and Osaka Medical Center for Cancer and Cardiovascular Diseases were primarily responsible for analyzing information on baseline surveys, linking with cancer incidence and cause of death data, and altering the data set to unlinkable anonymized data. Although the National Cancer Center had originally managed the integrated datasets, Osaka University manages them at present. In the Three-Prefecture Cohort study, researchers only analyzed unlinkable anonymous data.
Results
Of 100,629 participants aged 40e99 years old at baseline, 19 (0.02%) were excluded because their responses preceded the date of beginning of follow-up, which was unified in each area after various dates of individual response to the questionnaire. As a result, 46,421 men and 54,189 women were eligible for this study. Details of the distribution of cohort participants at baseline by sex, age, and region are noted in Table 2 . The person-years of follow-up for cancer incidence were 464,664 and 567,271 for men and women, respectively, and the person-years for death were 527,940 and 648,601 for men and women, respectively. Table 3 shows selected baseline characteristics of participants by sex. Mean age among men and women was 56.1 and 57.1 years, respectively, and the proportion of participants with a body mass index of 22.0e24.9 kg/m 2 was 37.0% among men and 31.9% among women. The proportion of current drinkers of alcoholic beverages was 46.9% for men and 5.4% for women, and the proportion of current smokers was 51.6% for men and 9.6% for women. Regarding the longest period occupational classification, the proportion of participants engaged in clerical work was 11.7% among men and 9.6% among women, and the proportion of those unemployed was 2.8% among men and 19.7% among women. Table 4 shows the follow-up results, Table 5 lists major types of incident cancers, and Table 6 lists major causes of death by gender. There were 20,240 total deaths (20.1%; 11,156 men and 9084 women), and 20,281 move-outs (20.2%; 9145 men and 11,136 women) ( Table 4 ). The SIR of all cancers was 0.96 among men and 1.22 among women. The SMR of all causes was 0.91 among men and women, and the SMR of all cancers was 1.02 among men and 0.97 among women. Stomach cancer was the most frequent cancer among men (25.5%) and women (18.7%), followed by lung cancer among men (17.1%) and breast cancer among women (13.0%) ( Table 5 ). The leading cause of death was cancer among men (35.0%) and cardiovascular disease among women (41.0%), and the second-leading cause of death was cardiovascular disease among men (33.0%) and cancer among women (25.7%) ( Table 6 ). Among those who died of cancer, the first-, second-, and third-leading causes of death were cancer of the lung (21.9%), stomach (21.2%), and liver (14.4%) among men, and cancer of the stomach (18.7%), colon/rectum (13.2%), and lung (11.8%) among women.
Discussion
The Three-Prefecture Cohort Study, which had approximately 100,000 participants with consecutive follow-up for up to 15 years and a 90% response rate to the baseline questionnaire survey regarding participants' lifestyles, was one of the largest representative prospective, population-based cohort studies in Japan. The study areas were selected because they contained national air monitoring stations and the community-based cancer registry was conducted actively; this large-scale observation enabled us to determine not only all-cause mortality but also cancer incidence among community residents. The association of air pollution and lung cancer mortality was reported previously. 6 This report briefly describes the characteristics (e.g., smoking status, alcohol drinking status, and type of occupation) and endpoints among study participants by gender. This study had several strengths. First, more than 100,000 participants answered a baseline questionnaire survey, and the response rate was approximately 90%. This response rate was similar to those of the JACC Study, which was launched in the mid1980s, 1 and the JPHC Study, which was launched in the 1990s. 2 Many cohort studies in Japan have focused on residents in rural areas in order to conduct long-term follow-up. 1,2 However, since this study included both urban and rural areas, findings from this cohort may help to evaluate the relationship between lifestyles and various diseases, irrespective of area. This study population was similar to the general population in cancer and mortality risks, with SIR and SMR close to 1.0. 11, 12 Considering the large sample size, the high questionnaire response rate, and adequate regional balance, we consider that the association between participants' lifestyles and endpoints measured in this study is generalizable to the whole population of Japan. Second, in contrast to other large-scale cohorts in Japan, the collection of detailed information on participants' occupation, such as the longest period of employment, is another strength of this study, and we will address the association between occupation and incidence and mortality of non-communicable diseases in the future using this cohort data. Third, the use of community-based cancer incidence data from a cohort of 100,000 participants was also a strength of this study, because there are few available analyses of cancer incidence data from large-scale cohort studies in Japan. Fourth, this cohort can be pooled with other largescale cohorts in Japan (e.g., the JACC Study, 1 the JPHC Study, 2 or the Ohsaki Cohort 13 ) and serve to provide new findings from Japan.
This study has several limitations. First, this registry was launched in the 1980s and its follow-up of participants was completed in 2000. The associations between participants' lifestyles and endpoints might differ from those since 2000, because lifestyles diversify with the times. Second, in cohort studies, nonquestionnaire responders had more unfavorable lifestyles than responders 2,14e16 and were less likely to join the health check-ups. 2 However, the overall response rate in this cohort was almost 90%, and we consider that the impact of differences between responders in cities and those in towns would be small. Furthermore, the numbers of delivered questionnaires in Sendai City and Osaka City were fewer than those in other cities/towns, because residents' local organizations did not cover the entire community and could not deliver questionnaires in the whole region. Therefore, the representativeness would be weaker in these areas than in other areas. Third, we could not evaluate the energy intake or nutrient consumption of participants because the Three-Prefecture Cohort Study used a food frequency questionnaire with a small number of items.
Conclusions
The Three-Prefecture Cohort Study was conducted from the 1980s to 2000 and is one of the largest representative prospective population-based cohort studies in Japan. This study enabled us to reveal the association of multiphasic lifestyle factors with cancer incidence and mortality in a single cohort. It will also allow us to conduct a pooled analysis in combination with other large-scale cohorts, which will be of considerable help in gaining insights into the epidemiology of non-communicable diseases in Japan.
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